In India, the hoolock gibbon, Hoolock hoolock, occurs only in a small part in the northeast, south of the Brahmaputra River and east of the Dibang River. This article describes its distribution, habitat, status, and conservation in the states of Manipur, Meghalaya, Mizoram, and Nagaland. The hoolock gibbon still occurs in all four states but in much depleted numbers. It has been recorded from altitudes of less than 50 m in Meghalaya to above 2,600 m in Nagaland. The gibbon is nowhere abundant due to hunting and, except a few protected areas, it is found in scattered groups, where their survival is doubtful in the long term. A rough population estimate indicates that the total numbers could be between 1,700 and 2,200. Habitat destruction and fragmentation and poaching are the main threats. The hoolock gibbon is protected by law in India and occurs in at least 17 protected areas in these four states. The creation of more protected areas, adequate protection of existing protected areas, control of jhum four states. The creation of more protected areas, adequate protection of existing protected areas, control of jhum four states. The creation of more protected areas, adequate protection of existing protected areas, control of cultivation and poaching, and awareness and involvement of churches and village headmen in conservation are recommended.
Introduction
Formerly in the genus Hylobates, Prouty et al. (1983a Prouty et al. ( , 1983b argued for the placement of the hoolock gibbon in a separate subgenus, Bunopithecus Matthew and Granger, 1923 , based on its distinct karyotype. Groves (2001) accepted its distinctiveness and placed it in the subgenus Bunopithecus accordingly, but doubted the validity of the name. Brandon-Jones et al. (2004) and Groves (2005) placed it in the genus Bunopithecus based on the fi ndings of Takacs et al. 2005 , while still doubting the validity of the name. Eventually, Mootnick and Groves (2005) showed that Bunopithecus was not applicable to the species (or to gibbons at all), and named instead a new monotypic genus, Hoolock Mootnick and Groves 2005 .
Hoolock Mootnick and Groves 2005 . Hoolock The hoolock gibbon is the only ape found in the Indian subcontinent. Adult males and juveniles of both sexes are black with white eyebrows. When subadult, the pelage of the females changes to greyish and then to a tan color, which they retain as adults. In India, the hoolock gibbon occurs in only a small part in the northeast, where it is restricted to the south of the Brahmaputra River and east of the Dibang River (Parsons 1941; Choudhury 1987) . Across the border, its range extends into a small area of southern China, eastern Bangladesh and Myanmar (Burma) . Its range in northeast India was not shown correctly in Corbet and Hill (1992) . The type locality of the species is the Garo Hills in Meghalaya (originally recorded as Assam), India (Harlan 1831) .
A fair amount of information is now available on hoolock gibbons in northeast India (see Tilson 1979; Choudhury 1987 Choudhury , 1989 Choudhury , 1990 Choudhury , 1991 Choudhury , 2000 Das 2002) and there are number of synoptic works on primates or wildlife in general which also mention the species (Pocock 1939 (Pocock , 1941 Prater 1948; Choudhury 1988 Choudhury , 1992 Choudhury , 1996 Choudhury , 1997a Choudhury , 1997b Choudhury , 2001 Choudhury , 2003b . McCann (1933) provided some information on the gibbons of Naga Hills, and likewise Alfred and Sati (1990) and Choudhury (1998) on populations in Meghalaya, Misra et al. (1994) on gibbons in Mizoram, and Choudhury (2003a) for Arunachal Pradesh. In this article, we describe the distribution, habitat, status, and conservation of the hoolock gibbon in four of the northeastern states: Manipur, Meghalaya, Mizoram, and Nagaland.
Study Area
The states of Manipur (23°49′-25°42′N, 93°00′-94°45′E; 22,327 km² in area), Meghalaya (25°02′-26°07′N, 89°49′-92°50′E; 22,429 km²), Mizoram (21°58′-24°30′N, 92°16′-93°25′ E; 21,081 km²), and Nagaland (25°10′-27°01′N, 93°17′-95°15′E; 16,600 km²) are located in northeast India (Fig. 1) . All are hilly and mountainous. A broad valley plain (elevation about 792 m a.s.l.) extends through central Manipur. Toward the north-northwest is the Barail mountain range, and in the east and west are the Manipur Hills. Mt. Tenipu or Iso (2,995 m a.s.l.), part of the Barail range, is the highest peak in Manipur. Meghalaya is part of an Archaean plateau with undulating tablelands. Shillong Peak (1,961 m a.s.l.) is the highest point on the plateau.
In Mizoram, the highest ranges are toward the east, with Phawngpui or Blue Mountain (2,157 m a.s.l.) and Lengteng (2,141 m a.s.l.) being the highest peaks. In Nagaland, the main ranges are the Barail in the south and southwest and Patkai in the north. A high range exists along the border with Myanmar, and Mt. Saramati (3,842 m a.s.l.) is the highest point. Saramati is also the highest peak in continental Asia south of the Himalaya-Mishmi Hills. The highest peak of the Barail range is Mt. Japfu (Japvo), which reaches 3,043 m a.s.l.
Temperature generally ranges from less than 0°C in winter (notably on Mt. Saramati) to 35°C in summer (maximum). Mt. Saramati experiences snowfall in winter, as do, on occasion, some of the other peaks along the India-Myanmar border, including Mt. Japfu and Mt. Tenipu. The Tropic of Cancer passes through central Mizoram.
Methods
From 1987 to January 2005, I carried out fi eld surveys in areas where hoolock gibbons occur in the states of Meghalaya, Manipur, Mizoram, and Nagaland as part of a broader survey of wildlife in general. The presence of the gibbon was ascertained by direct sighting or by hearing their calls, as well as through fi nding preserved skulls in the tribal villages and interviews of local forest staff, villagers, and hunters, using visual aids such as photos and drawings. Some of the skulls were identifi ed at the Zoological Survey of India, Kolkata (Calcutta). Direct observations and censuses were carried out along trails, roads (by car), and rivers (by boat).
The data were obtained during numerous fi eld surveys carried out since 1987. (Fig. 2.) Hoolock gibbons are confi ned to six districts: Chandel, Churachandpur, Senapati, Tamenglong, Ukhrul, and Imphal East (only in the Jiribam sub-division). Of these, only in Churachandpur, Tamenglong, and Ukhrul do large tracts of contiguous suitable habitat remain. No forests able to sustain gibbons are left in the Manipur Valley. The species has been recorded in the following wildlife sanctuaries: Bunning, Jiri-Makru, Kailam, Yangoupokpi-Lokchao, and Zeilad (Table 1) . Among the larger reserved forests and proposed reserved forests where gibbons were recorded were Irangmukh, Moreh, and Tolbung (full list in Table 1 ). Sizeable numbers still occur in the Shiroi and Anko (Anggo Ching) ranges, but elsewhere populations are small and scattered.
Distribution and Habitat

Manipur
Suitable gibbon habitat in the form of tropical wet evergreen and semi-evergreen forests occur in patches in the lower and middle elevations in Manipur. Dipterocarpus turbinatus, Artocarpus chaplasa, and Mesua ferrea are some of the notable trees. Deciduous species are dominated by Tetrameles nudifl ora and Gmelina arborea. In the higher hills, especially on the Barails, in Shiroi, and in other hilltop areas, there is subtropical broadleaf (evergreen) forest, with small areas of conifers in the eastern parts. Temperate broadleaf forest is found higher up, on Mt. Tenipu, but gibbons can no longer be found there. Photo 1. Mt. Saramati on the Nagaland-Myanmar border is the highest peak on the Asian mainland south of the Himalaya. Some of the fi nest subtropical and temperate forests of northeast India are found on its slopes. This is the last stronghold for hoolock gibbons in Nagaland. Photo by Anwaruddin Choudhury.
The hoolock has been recorded at altitudes of less than 100 m in Jiri-Makru Wildlife Sanctuary to above 2,500 m in Shiroi. The known "area of occupancy" (IUCN 2004 ) of hoolock gibbons in Manipur is around 2,300 km². Fig. 3) Gibbons are still found in all the districts, namely: Jaintia Hills, Ri-Bhoi, East Khasi Hills, West Khasi Hills, East Garo Hills, West Garo Hills, and South Garo Hills. The main strongholds in this state, however, are in Jaintia Hills, Ri-Bhoi, West Khasi Hills, East Garo Hills, and South Garo Hills. Protected areas where the species has been recorded are in the national parks of Balpakram and Nokrek, Nongkhyllem, and Siju wildlife sanctuaries, and some key reserved forests include Narpuh block I, Narpuh block II, Saipung (all in Jaintia Hills), Nongkhyllem (in Ri-Bhoi), Chimabongshi, Darugiri, Dambu, Songsak (all in East Garo Hills), and Angratoli, and Baghmara (both in South Garo Hills) (full list in Table 1 ). Elsewhere, populations were found to be small and isolated, in forest patches dispersed through jhum (slash-and-burn shifting cultivation of the hill tribes) fi elds. There are a number of sizeable, privately owned forests in the catchment of the Jadukata River in West Khasi Hills district. A few gibbons still survive in sacred groves such as those in Chiehruphi in the Jaintia Hills. There are specimens in the collections of Zoological Survey of India from Ri-Bhoi district [Manihar Basti, 13 km north of Nongpoh at 760 m a.s.l., from 8 km east and 11 km west of Nongpoh] and Garo Hills (obtained in 1870).
Meghalaya (
The high rainfall, south-facing slopes, gorges, and canyons are covered with tropical wet evergreen and semi-evergreen forests, and constitute important habitat for gibbons. Grasslands and pine (Pinus kesiya Grasslands and pine (Pinus kesiya Grasslands and pine ( ) groves predominate in the tablelands, and gibbons are absent. In northern Meghalaya, the habitat is dominated by deciduous species such as the 'sal' (Shorea robusta) and Tetrameles nudifl ora. The gibbons evidently prefer the mixed patches over the 'sal'-dominated areas. Subtropical broadleaf (evergreen) forest with oaks (Quercus spp.) and rhododendrons (Rhododendron spp.) and rhododendrons (Rhododendron spp.) and rhododendrons ( sp.) is found in the narrow stream gorges on the plateau, but gibbons probably disappeared from these areas during the early part of the last century.
In Meghalaya, the hoolock gibbon has been recorded from less than 50 m in Narpuh block I Reserved Forest (near the India-Bangladesh border where the Prang River spreads out over the plains) to above 1,400 m in Nokrek National Park. The known "area of occupancy" in Meghalaya is about 1,650 km². 
Mizoram (Fig. 4)
Hoolock gibbons occur in all the districts, namely: Aizawl, Champhai, Kolasib, Lawngtlai, Lunglei, Mamit, Saiha, and Serchhip. The main populations, however, survive in Champhai, Lawngtlai, Lunglei, Mamit, and Saiha districts. Protected areas where they have been recorded include the wildlife sanctuaries of Dampa, Khawnglung, Lengteng, and Ngengpui, and the Murlen and Phawngpui (Blue Mountains) national parks. Although gibbons could be found in the Tawi Wildlife Sanctuary in the 1980s, their present status there is not clear. They have been recorded in Inner Line (= Innerline), and Ngengpui reserved forests, and they also occur in the now-degazetted, Palak Dil Sanctuary. Isolated groups were also found scattered along the river gorges and hilltops. There are sizeable populations in southern Saiha and Lawngtlai districts.
Gibbon habitat in this state is mostly tropical wet evergreen and semi-evergreen forest with bamboo. Bamboo has invaded much of the original tropical evergreen forest due to felling and jhum, and is common in the older, abandoned jhums. Gibbons can also be found in small forest patches in plantations of deciduous species such as teak (Tectona grandis). Some of the best rainforest of northeast India is found in southern Mizoram, covering parts of the districts of Lawngtlai and Saiha and has relatively good gibbon populations. Dipterocarpus turbinatus, Artocarpus chaplasa, and Palaquium polyanthum are some of the notable trees of the tropical evergreen forest. Subtropical broadleaf forest occurs in the higher areas in the east, especially near the peaks of Phawngpui, Lengteng, and Vapar. Deciduous species typical of the semi-evergreen forest include Tetrameles nudifl ora, Gmelina arborea, and Bombax ceiba. The main bamboo species are Melocanna bambusoides (= baccifera) and Steinostachyum dulloa. In broad terms, the forests of Mizoram are classifi ed as 'Cachar Tropical Evergreen (1B/C3)' and 'Cachar semievergreen (2B/C2)' (Champion and Seth 1964) .
Gibbons were recorded from altitudes of less than 60 m near Bhairabi to above 2,000 m in Lengteng Wildlife Sanctuary. The known "area of occupancy" in the state is about 2,600 km². Nagaland (Fig. 5) Gibbons have been recorded in all the districts, namely: Dimapur, Kiphire, Kohima, Longleng, Mokokchung, Mon, Peren, Phek, Tuensang, Wokha, and Zunheboto. Reasonable populations in relatively large forests are found in only three, however: Kiphire, Peren, and Tuensang. They occur in Intanki National Park and Fakim Wildlife Sanctuary and the Singphan Reserved Forest, but have disappeared from Pulie Badge and Rangapahar wildlife sanctuaries. Outside the protected areas, there is sizeable habitat in Japfu-Dzukou but the gibbon is probably extinct there due to hunting. There are gibbon populations elsewhere in the Barail range (western areas), the slopes of Saramati, and along the high ridges on the Mon-Tuensang border. There is a specimen in the collection of Zoological Survey of India from Chumukedima (originally recorded as Samaguting) obtained in 1872.
Tropical wet evergreen forest occurs in patches throughout the lower and middle elevations, except in the southwest where tropical moist deciduous and semi-evergreen forests dominate. Many of the river valleys and gorges are covered with evergreen forest. Dipterocarpus macrocarpus, Shorea assamica, and Mesua ferrea are some of the notable tree species of the tropical evergreen forest. Tetrameles nudifl ora, Gmelina arborea, and Dillenia scabrela occur in the deciduous forest of the southwest. Subtropical broadleaf (evergreen) forest occurs in the higher hills, especially on the Barails, in Satoi, Mt. Japfu, and on the slopes of Mt. Saramati. Small areas of conifers are found in the Kiphire and Phek districts. Temperate broadleaf forest is found at higher altitudes on Saramati, with sub-alpine vegetation on the peak. Like Manipur and Mizoram, the jhum has greatly altered the original vegetation types throughout Nagaland.
The hoolock gibbon has been recorded from about 150 m a.s.l. in Intanki National Park to above 2,600 m in Saramati. The known "area of occupancy" in Nagaland is around 1,400 km². 
Status
Although quite widespread, the hoolock gibbon is very rare in all these states except for a few protected areas. It is nowhere abundant because of hunting. Dun (1886) mentioned that it was plentiful in Manipur, and McCann (1933) found it to be ubiquitous in the area between Mokokchung and foothills in Nagaland. Likewise it was plentiful in the Jaintia Hills of Meghalaya in the 1950s (the late Hena Choudhury, pers. comm.) but the situation is today very different.
In Manipur, the known area of occupancy of the hoolock gibbon is around 2,300 km² but excepting about 450 km² in some protected areas and inaccessible areas such as the Anko range, it is always rare. In places, lone animals or groups can be isolated by 5 or 10 km from other groups. Similarly, in Meghalaya, their distribution over about 1,300 km² is thin and scattered except for c.350 km² of more continuous forest. In Mizoram, the area of occupancy is around 2,600 km², but in about 2,000 km² it is encountered only in widely separated valleys and hilltops in isolated and highly fragmented populations. The situation in Nagaland is no better. Of about 1,400 km², only c.350 km² has continuous forest.
With very small numbers thinly distributed across large areas, population estimates are diffi cult to obtain. We have some idea of crude density for selected sampled sites in only six areas. In Meghalaya - The mean of these samples is 1.08/km² (mean of three Meghalaya sites [1.47/km²] and of two Mizoram sites [0.85/ km²]). But because of the relatively higher density in the Meghalaya sites, the mean of the sites of Mizoram and Manipur -0.7/km²-should be taken as more typical for an overall population assessment for the 450 km² in Manipur, 600 km² in Mizoram, and 350 km² in Nagaland. For the 350 km² in Meghalaya, the estimate of 1.47/km² would be more appropriate. This indicates populations (including those that are widely scattered) of 350 -500 gibbons in Manipur, 500 -600 in Meghalaya, 500 -600 in Mizoram, and 350 -500 in Nagaland. The total comes to about 1,700 -2,200 in the four states.
Conservation Problems
Habitat destruction and fragmentation
Forest destruction through tree felling, encroachment, jhum, and monoculture tree plantations is a major threat to the survival of the hoolock gibbon in these states. The forest cover in northeast India is disappearing at an alarming rate. More than 1,000 km² of forest was destroyed annually in the region (including Assam, Arunachal Pradesh, and these four states) during the 1970s and 1980s (data from the National Remote Sensing Agency). In Manipur, dense forest cover has declined from 50.5% of the geographical area in 1980 -82 to 25.6% in 2001. During the same period, the decrease in Meghalaya was from 33.1% to 25.3%, in Mizoram from 62.6% to 42.4%, and in Nagaland from 42.8% to 32.5% (India, NRSA 1983; India, FSI 2003) .
Encroachment is a major problem in the reserved forests, and jhum cultivation is an important cause of forest loss and fragmentation in the hilly areas throughout these states. For instance, jhum currently covers more than 1,800 km², or 8.2% of the 22,327 km² of the small state of Manipur. Opencast mining for coal has affected the sacred grove of Chiehruphi in Jaintia Hills. Coal and limestone mining in the Garo Hills has also destroyed important gibbon habitat. Even the single protected areas and reserved forests in Manipur have fragmented into parts. Yangoupokpi-Lokchao Wildlife Sanctuary is cut into two by a national highway. The small reserved forest of Darugiri in Meghalaya is divided into three parts by major roads, which the gibbons are unable to cross. The number of fragmented units state by state is as follows: >16 in Manipur, >20 in Meghalaya, >22 in Mizoram, and >10 in Nagaland. This is excluding the scattered groups and individuals spread all over in the abandoned jhums and heavily degraded tracts, for which estimate of fragmentation was virtually impossible.
Poaching
The hoolock gibbon is hunted for food by many of the hill tribes of northeast India. The Nagas, Kukis, Hmar, Paite, Biate, Mizos, Chakmas, Khasis, Lais (Pawis), Maras (Lakhers), and Reangs all kill primates for food. Poaching is severe in Nagaland, the hills of Manipur, and Mizoram, and in Meghalaya, it is mostly in Khasi and Jaintia hills. In the past, traditional weapons such as snares and self-made muzzle-loaders were used, but the last two decades has seen the increased use of automatic fi rearms.
Trade
Commerce in primates is not signifi cant, but occurs. We found smoked macaque and gibbon meat on sale in a market in Churachandpur in 2001. Young gibbons are occasionally captured for pets, and small numbers are also trapped (illegally) to supply zoos.
Other problems
Other conservation issues include the destructive harvesting of bamboo for paper mills, and open-cast coal mining (in parts of Meghalaya), which destroy forests, pollute, and generally disturb the wildlife.
Conservation Measures Taken
The hoolock gibbon is protected under Schedule-I of the Wild Life (Protection) Act of India, which prohibits its killing or capture, dead or alive. Enforcement, however, is virtually nonexistent, even in the protected areas. Most locals are unaware of its legal status. IUCN (2004) has listed it as "Endangered." It is found in at least 17 protected areas in the four states (see Table 1 ).
Discussion
The hoolock gibbon is strictly a dweller of dense mature forest, evergreen and semi-evergreen in the plains, foothills, and hills. The dense forest recorded by the Forest Survey of India (India, FSI 2003) includes all forests with crown cover of 40% or more (i.e., plantation forest, village woodland, and scattered patches here and there). Hence a sizeable portion is unsuitable for gibbons. In much of the dense forest where the habitat is still ideal, gibbons have long since vanished due to hunting. On the other hand, a few groups do still survive in degraded areas. Hence, unlike Assam, and except in parts of Meghalaya, the extent of dense forest may not have much bearing on gibbon abundance and distribution. In the Garo Hills, they are generally not molested and hence still occur even in small patches near villages, but due to jhum, there are regular micro-level changes in gibbon home ranges there. Elsewhere in Meghalaya and in the three other states, individuals isolated by or exposed due to jhum are hunted down within a short time.
Earlier attempts to estimate populations in these states include those of Alfred and Sati (1990) who counted 130 gibbons in the West and South Garo Hills districts of Meghalaya, however, the coverage of larger forests such as Balpakram and Baghmara was inadequate as the number of groups counted indicated.
Except for parts of the Garo Hills, where there is some degree of community protection, the gibbons have survived in a number of pockets in these states merely because of inaccessible and diffi cult terrain (Saramati and Anko). The density estimate of 9.03 individuals/km² in parts of the Garo Hills, Meghalaya (Alfred and Sati 1990) In NagalandIn NagalandIn Nagaland the Saramati range and Intanki National Park.
The ultimate cause of habitat destruction is, however, the very rapid growth of the human population in these states. Photo 5. An adult female hoolock gibbon in a Anthocephalus cadamba tree, common in the states of Manipur, Meghalaya, Mizoram and Nagaland. Hoolock gibbons eat the fruits and use the trees for sleeping sites. Photo by Anwaruddin Choudhury. new villages and hamlets appear constantly, the large-scale destruction of natural habitat seems inevitable.
Despite this depressing prognosis, we believe, however, that if hunting can be reduced through community awareness, and if protective measures are successfully put in place in the sanctuaries and parks, then the forests remaining could support viable populations of gibbons in the long term. Already in Nagaland, many village councils have declared the forests within their control as sanctuaries with good protection; for example, in Khonoma. Although the gibbons have already died out there, they could be reintroduced, and such models could help in all the states.
With the support of International Primate Protection League, USA, I carried out awareness among the church leaders in Manipur's Churachandpur, where smoked gibbon meat was sold at the local market. But such effort needs to be followed up on a long term basis.
Recommendations
A number of important known habitats for gibbons, which are outside the protected area network, should be declared as wildlife sanctuaries. They are: in Nagaland -Saramati and Satoi; in Manipur -Anko range; and in Meghalaya, the area of Nongkhyllem Wildlife Sanctuary should be extended to include the entire area of the reserved forest. Parts of Narpuh (blocks I and II), Saipung, and Baghmara reserved forests should be declared as sanctuaries. Small pockets such as the Darugiri and Songsak Reserved Forests should be declared sanctuaries for the development of eco-tourism with community involvement. It is relatively easy to see the wildlife there and they are accessible by all-weather roads. In Mizoram, the Inner Line Reserved Forest should also be accorded sanctuary status, especially the area between the Sonai (Tuirial) and Barak rivers. The Palak Dil area should be re-notifi ed as a wildlife sanctuary.
Existing protected areas such as Intanki, Lengteng, and Yangoupokpi-Lokchao should be better protected, with increased staff and regular patrolling. Measures should be taken to control jhum cultivation as well as hunting for meat. Awareness campaigns should involve the churches and the village headmen to promote conservation measures and programs should be set up for the regular monitoring of the gibbon populations in select sites in the four states.
